Previous reports have shown that egg white1} and its components, conalbumin2'3) and lysozyme,4) form gels by incubation with thiol reagents. This thiol-dependent gelation may be useful for improvement of the functionality of egg white as a food stuff. However, when a synthetic thiol reagent such as 2-mercaptoethanol is used, complete removal of the reagent is essential. Conversely, if a natural thiol is used, the retention of the reagent might be useful for textural or nutritional improvement of the protein. Therefore, it is important to determine whether thiol reagents are retained in or removed from the gel. In the present study, the gelation of conalbumin was studied using thiosalicylic acid as a model reagent, since it contains a carboxyl group, which is negatively charged at neutral or slightly alkaline pH, that is a condition required for the thiol-dependent gelation of conalbumin.3) Such a negative charge would facilitate the removal of the thiol from gels when a voltage is applied, even if some of the thiol is oxidized to disulfides. Conalbumin (15mg/ml) purified from egg white as described previously1> was incubated in 0.1 msodium phosphate buffer (pH 8.0) with different concentrations of thiosalicylic acid at 35°C for 20hr in a total volume of 3ml. The formed gels were assayed for hardness with a texturometer as described previously.'^As shown in Fig. 1 , the hardness of the formed gel was.maximumat 70~lOOmMof the thiol. The correlation between the gel hardness and the thiol concentration was very similar to that seen in the case of the gel formed in the presence of2-mercaptoethanol, which is routinely used for conalbumin gelation.3) Therefore, it is unlikely that the caboxyl group in thiosalicylic acid affects the thiol-induced gel property. then dissolved in 10ml of8 m urea containing 0.1 m sodium phosphate buffer (pH 8.0) and 10 mM2-mercaptoethanol. The amount of thiosalicylic acid remaining in the gel was determined from the absorbance at 335nm, based on a molar extinction coefficient of 340, which was determined under the same buffer conditions. Figure 2A shows that after 6 days, more than 90% of the added thiosalicylic acid was removed through diffusion on immersing the gel in the phosphate buffer. The thiol remaining in the gel amounted to 13.2nmol, which corresponded to 6.3% of the added reagent, after eight days incubation. Whenthe voltage was applied to the gel, the rate of removal of the thiol was much greater than that on simple diffusion (Fig. 2B) . However, 8.4 nmol of thiosalicylic acid (4% of the added thiol) remained in the gel after 8-hr incubation at 30V and after 4-hr incubation at 50V.
In conclusion, more than 90%of the added thiol was removed from the gel, but complete removal could not be achieved by diffusion or by application of an electric field. Most, if not all, of the remaining thiosalicylic acid may be covalently attached to conalbumin molecules through the formation of mixed disulfides. Therefore, the use of natural thiols appears to be necessary for conalbumin gelation.
